Objective: To clarify the clinical significance of resection of lymph node metastases in patients' hepatocellular carcinoma (HCC). Background: Although the presence of lymph node metastasis form HCC has been considered as a systemic disease, prognosis after resection of them remains unknown. Methods: From the database of a Japanese nationwide survey, 14,872 patients of HCC treated by surgical resection between 2000 and 2005 were enrolled. We modified the current Japanese staging system for HCC, by further dividing stage IVA into stage IVAnon-n1 and stage n1, according to the absence or presence of pathologically proven lymph node metastasis. Thus, the patients classified into 6 disease stages, that is, I (n = 1494), II (n = 8056), III (n = 4243), IVAnon-n1 (n = 701), n1 (n = 112), and IVB (n = 266), and their long-term outcomes were compared. Results: The median follow-up period was 20.6 months. The 3-year overall survival rates of the patients with stage IVAnon-n1, stage n1, and stage IVB were 51.6%, 38.9% and 27.2%, respectively. A multivariate analysis showed that stage IVAnon-n1 would have a similar impact on the survival as stage n1 (hazard ratio: 0.88, 95% confidence interval: 0.59-1.33, P = 0.555), and that stage n1 still represented one class less advanced than stage IVB (hazard ratio: 0.52, 95% confidence interval: 0.34-0.80, P = 0.003).
A lthough hepatocellular carcinoma (HCC) with lymph node metastasis has been considered as a systemic disease with a dismal prognosis, the actual impact of the node status on the patient outcome has never been thoroughly investigated. According to both the current Japanese (Table 1) 1 and UICC/AJCC staging systems (Table 2) , 2,3 N1 (lymph node metastasis macroscopically suspected) with any T factor is classified as stage IVA, which represents the second worst stage of the disease. However, there have been few concrete data supporting the validity of these staging systems.
In patients with HCC, detection of enlarged lymph nodes around the liver is not rare, because accompanying liver inflammation (viral hepatitis, alcoholic hepatitis, steatohepatitis, etc) frequently induces reactive lymph node swelling. 4, 5 It is often difficult to distinguish between benign reactive lymph node swelling and metastatic lymph node enlargement preoperatively, despite the recent remarkable advances in imaging technologies. 5, 6 In addition, sampling of the hepatic hilar lymph nodes is avoided during surgery for HCC, because it has been known to increase the risk of postoperative refractory ascites. 7, 8 Thus, the actual impact of resection of histologically proven lymph node metastases remains unknown.
Since 1965, the Liver Cancer Study Group of Japan has been conducting biannual nationwide surveys of patients with HCC; however, no data concerning HCC patients with histologically proven lymph node metastases have been accumulated. Therefore, we added several items related to the histological lymph node status to the questionnaire of the registry system in 2000. Because sufficient clinical data have been obtained over the 6 years since 2000, we conducted this retrospective study, based on prospectively gathered data, in the latest Japanese survey.
PATIENTS AND METHODS
With the cooperation of 795 institutions in Japan, patients with primary liver cancer are registered every 2 years and followed up prospectively in a nationwide survey conducted by the Liver Cancer Study Group of Japan. HCC is diagnosed on the basis of imaging studies, clinical data, and/or histopathological studies at each institution. Among the 57,444 patients with HCC who were newly registered with the survey between 2000 and 2005, a total of 14,872 patients who underwent surgical resection for HCC and for whom complete information concerning the disease stage, liver function, and prognosis was available were entered into this study. Then, the patients were Stage I  T1  N0  M0  S t a g eI I  T 2  N 0  M 0  Stage III  T3  N0  M0  Stage IVA  T4  N0  M0  Stage IVA  Any T  N1  M0  Stage IVB Any T Any N M1 prospectively followed up at each institution. Although no definitive follow-up protocol was set, most liver surgeons observed the protocol shown in "Clinical Practice Guidelines for Hepatocellular Carcinoma," 9 which recommends ultrasonography and serum tumor marker measurements every 3 or 4 months, and enhanced computed tomography or magnetic resonance imaging every 6 or 12 months. Although this study protocol was not submitted to the institutional review board of each institution participating in the nationwide survey, collection of the data and registering patients with HCC were conducted with the approval of each institution. According to the fifth version of the General Rules for the Clinical and Pathological Study of Primary Liver Cancer, patients with histologically confirmed lymph node metastasis (labeled n1) in the absence of distant metastasis are classified as having stage IVA disease (Table 1) 1 ; however, for this study, we further classified patients with stage IVA disease into stage IVAnon-n1 and stage n1 groups, to clarify the clinical significance of n1 (Table 3) . Thus, on the basis of the disease stage, the study population (14,872 patients) was classified into 6 groups: stage I (n = 1,494), stage II (n = 8,056), stage III (n = 4,243), stage IVAnon-n1 (n = 701), stage n1 (n = 112), and stage IVB (n = 266). In this study, all patients classified as having stage n1 disease were treated by hepatic resection for HCC simultaneously. Table 4 summarizes the baseline characteristics of the 6 groups. To clarify the differences among stages III, IVAnon-n1, n1, and IVB, pairwise P values are shown in Table 5 . Table 6 shows the number and percentage of cases with n1 for each T factor, which indicates that even patients with T1 and T2 tumors, who would be classified as having stage I and stage II disease, respectively, in the absence of lymph node metastasis, could include several n1 cases.
The overall survival curves were plotted by the Kaplan-Meier method and compared by the log-rank test. In this study, recurrencerelated data were not analyzed, because surgery performed in patients with stage n1 and stage IVB disease cannot be regarded as curative. The differences in the impact of each stage on the survival were estimated using a Cox proportional-hazards model including the following 10 covariates: age, gender, type of background hepatitis, platelet count (< or ≥10 × 10 4 per μL), serum albumin level, serum total bilirubin level, indocyanine green retention rate at 15 minute (< or ≥20%), serum alpha-fetoprotein level (< or ≥20 ng/mL), serum des- Stage I  T1  N0  M0  Stage II  T2  N0  M0  Stage III  T3  N0  M0  Stage IVAnon-nl  T4  N0  M0  Stage nl  Any T  n1  M0  Stage IVB Any T Any N M1 n1; patologocally proven lymph node metastasis γ -carboxy prothrombin level (< or ≥40 AU/mL), and pathological differentiation grade of the tumor. The 10 covariates were chosen among the available factors in our database, because we regarded them as clinically important on the basis of previously published reports. The results of the multivariate analysis are expressed as hazard ratios calculated between consecutive stages with 95% confidence intervals. P values of less than 0.05 were considered to indicate statistical significance.
TABLE 3. The Classification Used in This Study

Stages T Factor N Factor M Factor
RESULTS
The median follow-up period after treatment was 20.6 months, and the 25th and 75th percentiles were 8.7 and 38.1 months, respectively. The overall 3-/5-year survival rates of the patients with stage I, II, III, IVAnon-n1, n1, and IVB disease were 90.4%/77.8%, 80.8%/66.6%, 66.6%/49.5%, 51.6%/37.0%, 38.9%/29.5%, and 27.2%/22.0%, respectively (Fig. 1) .
The multivariate analysis (Table 7) showed that the hazard ratio for survival of patients with stage IVAnon-n1 relative to patients with stage n1 disease was 0.88 (95% confidence interval: 0.59-1.33, P = 0.555), although that of patients with stage n1 disease relative to those with stage IVB disease was statistically significantly higher (0.52, 95% confidence interval: 0.34-0.80, P = 0.003). Except for the situations mentioned earlier, the hazard ratio for survival of patients with each disease stage relative to that of patients with one level higher disease stage was significantly low in all combinations, which indicated that the clinical impact of the stage factor on death increased in the order of the disease stage.
DISCUSSION
The results of this study indicate that the prognosis after resection of lymph node metastasis in patients with HCC, irrespective of the T factor in the TNM classification, would be equivalent to that of stage IVAnon-n1, and inferior to that of the prognosis associated with stages I to III. Our analysis also suggests that extrahepatic spread other than to the lymph nodes is associated with a significantly poorer prognosis than metastasis to the lymph nodes alone.
According to autopsy studies of HCC, the estimated incidence of lymph node metastasis in HCC patients, overall, is 30.3%, 10 whereas that in patients undergoing surgery is only 1% to 2%. 7, 10, 11 Although, until date, there have been few data on the clinical impact of lymph node metastasis in patients with HCC, on the basis of the results of small retrospective studies and clinical experience, it has been suspected that lymph node metastasis may be one of the worst prognostic factors in these patients. Uenishi et al 7 reported that of 504 patients, all 6 with lymph node metastasis died within 14 months of surgery. According to Sun et al 12 Our data indicate that extrahepatic spread other than to lymph nodes is associated with an even poorer prognosis than spread to the lymph nodes alone. In both the Japanese and UICC/AJCC staging systems, 1-3 cases of M1 (meaning extrahepatic spread) are classified into the worst disease stage (IVB), irrespective of the T and N factors. The results of this study clearly supported the validity of separating lymph node metastasis from extrahepatic spread in the 2 currently used staging systems.
On the contrary, there was no significant difference in the prognosis between stage IVAnon-n1 and stage n1 in this study, which suggested that the outcome of patients with T4 (denoting multiple tumors, maximum tumor diameter >2 cm, and presence of vascular invasion) classified according to the Japanese system would be equivalent to those of patients with lymph node metastasis, irrespective of the T factor. On this point, the results of this study did not support the UICC/AJCC system, in which T4 cases without N1 or M1 are classified as stage IIIC, a disease stage lower than stage IVA.
One of the most important points of this study is that lymph node metastasis was microscopically confirmed in the resected specimens in all cases. This overcame the major problem of some previous studies in which pathological information was lacking, 11, 13 as it is quite difficult to macroscopically distinguish true metastasis from reactive lymph node swelling. Because our study had the largest number of cases (>100) to date, with pathological confirmation, we expect that our results would be useful for estimating the true impact of lymph node metastasis on the prognosis.
On the contrary, the above advantage could be weighed down by several biases, which should be taken into consideration while interpreting our data. For example, there could have been a bias toward cases with good liver function in the study population, because liver resection could be performed in the patients. The impact of lymph node metastasis may be different in patients with moderate or poor liver function, which needs further study.
Caution should also be exercised while interpreting our data from the aspect that there were no clear criteria for dissection of lymph nodes during the operation in our series. Because of the difficulty in macroscopically distinguishing between benign and malignant lymph nodes, several cases with microscopic lymph node metastasis might have been misclassified into stages I, II, III, and IVAnon-n1 in this study. Some cases from the study populations, in which lymph node metastasis was found by intraoperative pathological examination on frozen sections and hepatic resection was abandoned, might have been dropped from the analysis. These limitations make it difficult to arrive at a definitive conclusion. To strictly evaluate the significance of the presence of lymph node metastasis in HCC patients, routine sampling of lymph nodes would, theoretically, be a suitable strategy. However, this would be unacceptable from the ethical standpoint, because routine sampling would place the patients at risk for refractory ascites and liver failure after surgery. Positron emission tomography using 18 F-fluorodeoxy glucose, which was developed recently, is also not very sensitive for differentiating between metastatic and inflammatory swelling of the lymph nodes, although it has been found to be useful to detect systemic metastases from cancer.
The clinical significance of resection of lymph node metastases in patients with HCC remains under debate. 12, 14, 15 It would also be difficult to arrive at a solution to this problem on the basis of the current data, because there was no uniform strategy to cope with swollen lymph nodes in this study. Another prospective investigation is therefore warranted.
In this study, the follow-up period and number of study were probably insufficient, because the interval between the change of the registry form and the collection of data was 6 years. However, at least, we are able to show the outcomes of surgical resection of HCC in more than 100 cases of pathologically confirmed lymph node metastases. Although further investigation would be useful, however, our results may also hold importance in the current situation.
CONCLUSIONS
In conclusion, the results of this study support the current staging system used in Japan, in which patients with lymph node metastasis, irrespective of the T stage, are classified as having stage IVA disease, a stage lower than M1 (extrahepatic spread). Our results provide only partial validation of the UICC/AJCC staging system.
